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(54) i%m<»&m >xt4 >$mztt-rz&mm&'<7* K«>Ktt£& 



a) ^w^-csto^nsia-a-seK : 

H-Ser-Leu-Arg-Arg-Scr-Ser-Cys-Phe-Cly-Gly 



A-L-B 



Arg 
I 

Met 



Asp 

Cys-Gly-Leu-Gly-Ser-CIn-Ala-GIy-1 le-Arg 
Asn-Scr-Phc-Arg-Tyr-OH . ( I ) 

X-mZtlZT S /Sffi^JSrW-fS^^ K (ohANP) "C fcSrtv ife£ l^fi&Oj*: (II) 



(2) 



6 - 8 7 7 8 8 



H-Cys-Giy-Asn-Leu-Ser-Thr-Cys-Met-Leu-Gly-Thr-Tyr-(l) 
(2)-Thr-Cln-Asp-Phe-Asn-Lys-Phe-His-Thr-Phe-Pro-GIn-Thr-(3) 



(4)~AJaHIe-Gly-VaKiy-Ala- 

[z(D7 * ; m&m^te^x (1) t (2) &tf (3) 
<ir (4) ttK!So*a*oT^5) 

Ate. h'>^— t?<DN-*«tf>90—22 

oN-*«t ^Baicttitsr $ y k»s (y^*-) 

* h->y— ^<oN-*«o52io<B^r ^ywsiz^Bfai 
i«xtt«»««r^yiwas*iiiD*Jxfe#y 

[is*3S3] (uia*np*ycs^K*«. *&&0-#y 

it) i«xtt**«or5y|»»*«ift!ni*ixfc*y^ 

a* j& <d r =• y » a k «t o a # SI *_ 5> tt T v > -5 t <o T * 

[lt*^4] «r«E<ft(or5y»»ads-try vasx 1 *)* 
it i - 3 <*n vfna* i Jf icissto^ft, 



Pro-GIy-lys-Lys~Arg-OH 



[»#«6l away y^-7^8M^7/^=y« 

*S 1 - 4 CO I ^ftrt* 1 qtl;iffi*W>#fc 

[SS*g8] «rEy^*-T5/K»ads^^=.>« 

* i - 4 *H vftta* 1 WCffitt 0)^8:. 

masted* K*fci«e)Hr*M*o»t*-e±« 

^Sco/h$^-<^ K***UJ: 9 ^iT^S-^. Bft<b 
i"*^^ K*te^3iaKXtt^y K 

ift^^f k**> ^*=^»a****^MB*i£i** 

±SLfc8, IMb'>r^ (CNBr) jftSJCt 
»a*:HS8S^:TBW^^Kt«I9UJ-r^tt (Scie 
ncel98. 1059 (1977) . Proc. Natl .Acad. Sci . USA. 76. 
106 (1978) ) tfm^btlX&V. BWO^^KIwT 
/u^-^ (Arg) ^yv?y (Lys) »aSr&**V*»*fc 

«S) *«raW^«JWr"r^ h y /'>yMt@^^f 
K^r^D D WT^fe (Nature. 285. 456 (1980) ) 

m^btix^&o y ^v«a<oc*4a*#»«jjc 



(3) 
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ilt^ST^o*^^- (Achromobacter) ~fn=fT 
-if I (KTAPIiK-T : »^BB54-135789*RR) fc, 8 

BEf+ftl*y'<^K!B««:/hS< («*»<) L 
TIW«filH:*tt6liSio^f K^t^UT 

rtj±i-*i:ttl«fe/j:i\ *IBkWe-#9* bis 

bisr-1fm®<Dffi/MC± *> % bm 



6i±a**S«T"#-*ri:36S««**tT^a (Gene, 2 
9, 251 (1984) ) o Z<D£?iZ^ SteSS i LT*>*# 

Ztfy^T b*tf¥ti< &t*0>*# *T»fc*Uf J:v*a*4 

L, ro^rBBLTttaaE^a*-Ctt-*ftHt«iacLT 

OT, S/^t 1 ^ yjSaSrtttSSIfitt^^f K (B 
K) MiS^feO**** IT, q- type human a 
trial natriuretic polypeptide QJlTo — hANF <c 
"t") at/human calcitonin precursor (J£ilTHPCT<h B§ 
-T) ^tU dixb^^ K(^tt8I^DNAfttlfSrfflt^-C 

a-hANP. &<7}iS (I) : 



H-Ser-Len-Arg-Arg-Ser-Ser-Cys-Phe-Gly-GIy-Arg-Met-Asp-Arg-(l) 

I — S — S — | 

(2)-Ile-Cly-Ala-Gln-Ser-Gly'Leu-Gly-Cys^Asn-Ser-Phe-flry-Tyr-0H 



(C^T^^JI^^t (1) k (2) ttB«0* 
fiKLTl^S. a -hANPtetem • JKJM&ICJ: 0 t: h^SJ: 

i — s-s 



^ Ktt«»*^- h y *Afij«^^iiLffi»T^**L 

TI/^C k c»T^5 (Biochem . Biophys . Res . Commu 
n. 118. 131 — 139. 1984) 0 

HPCTte&(D5*: (II) : 



H-Cys-Gly-Asn^Leu-Ser-Thr-Cys-Mct-Leu-Giy-Thr-Tyr-(l) 
(2)-Thr-Gln-Asp-Phe-Asn-Lys-Phe-His-Thr-Phe-Pro-G!n-Thr-(3) 



(4)-Ala~Ile-Gly-VaI-Gly-Ala- 

(^7$y«B«:j3^t (i) £ (2) atf (3) 

s k-c* lttt 7ffi{cflRt-r^> 

HPCTttfc h • *7/U^ b~^S (^IIT*^^n5 1 -32&CD 
Palfr^ LTfcl<biXT^6 (Nature295.345-347) 0 



Pro-Gly-Lys-Lys-Arg-OH 

KAtt&ffl-f-SIB*, ±9««l?*Ji^ L*>t>£«K 
iOB«**t«*StLt, &&;tDNAg«fr 
SiXTI^S. ahANPlCiS^-CttU ahANP£320—3 

fittxMS^ »*wK»»^e>a»HiLfciB'&aEa 

X.ttoILt> lfr&Se^6aANPS:afai$-fr-Ct^ 

(B8fr60^£{fc^#*:£gii : £ft¥57 (8) , 854 (1 
984) ) o L^L*^P>, r^*ffili»§Mffi^a«l 



(4) 
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Lttl^90-**220a*>7 5 ysas^45#y^ 

y wny K^*^—iM£J: 0***+* £ £ l£ J: 9 % 
Ittil/b (»HBB61-101100#) o Lj&*L£j&*&, 

-2n HPCT^«»*DNAtt«*rffl^5«{iS«fe^BBUT 
HPCTOR3Jflc (n) 

5 (1#^BS58-203953) , C ^>B3t«felC*5l^-Ctt*-r i 

tit i»^aeKA^ew^^K«:(iiiR-rea*tt'> 

H-Ser-Uu-Arg-Arg-Ser 



*^-Y yjMMtt 5-<^ K*8W*ft < fc 
A-L-B 

Ser-Cys-Phe-Gly-Gly 
Arg 



S Met 

J 

Asp 

Cys-Gly-Lcu-Gly-Scr-CIn-Ala-CIy-Ile-Arg 
Asn-Ser-Phe-Arg-Tyr-OH ( I ) 

"CaStter^yttfEMSrW-rS^^K UhANP) *C *>**\ *>*iMMfc<*>* (ID : 

S S 

H-Cys-Gly-Asn-Leu-S€r-Thr-Cys-Met-Leu-Gly-Thr-Tyr-(1) 

(2)-Thr-GIn-Asp-Phc-Asn-Lys'Phe-His-Thr-Phe-Pro^Gln'Thr-(3) 

(4)-Ala-IIe-Gly-Val^ly-Ala-Pro-Gly-Lys-Lys-Arg-0H 

[Z<OT ^yKffi^Jfw*3^T (1) £ (2) . Af*. *:mW&-#7* bis?— fefON-^S^90-22 

O) (4) ttE»ofca*oT^<&) oa<D7 $ y «as«rtt*# y k-c*ox, * 



(5) 
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Lfi, Rf+ADjKy^^ K<OC-*«tBE@W^^ K 
X**>"9. W) ^-7; y K&SfiR a ft* y^y*^K 

b) m*mwBnmt&#(D&mm&&&fci,T*m&m 

^:/^K&<ftO#y^:^Ka>fc#0«U ^Uilg 
**Wf*, o - hANPatfHPCT^>»it*i6fcBi-*. 

a W^tllStt^^f ko»#o«#*# y K 

m&-#7? h^^--tfSeKON*«a«l<090~220fl 
COT^ y »»Sa><b/ifc6 # y. K&^if 5 c b 

*Jl§0/3-;*f7* h^-l?<ON 

*«*^€>2iwtt<or ^ y »»a*"c^#y K<b 2 

-COjKy^^-Ki: 2flOii;&DOTSy«8SS, 
y*/u* ^ ^(/^^-^^-V^^^^WO^/f 

697fi)WT ^ y tt»£$ y K£ 3 fiOigAD 

<D7^S^I, Wx.lf^/^^», 7x-;u77- 

^tftflsKfc^ry V#-DNAt£*tJE£-*-*TS y 

LT3lA£;ft,6 0 9O—220«l<DT S y HHMSA* 

Oi"C^Jlffl*ixTt^* («WB86l-l0ll0(H§-) o 



f^yf:^7^it Lr«4*«cH3e$tb*i^s, y 

^ K®«c(wtt5c^ffil^^Tliy ^^3»***#aEL* 
i/^tf>, iSt^seKS:y->/U3iVK^^^— 

a»r5^{rK*y-<^K^«B»snr. rofc* 

*sf+*DjK y K©c*«i: y >#-r ^ y 
a*u«>5 0 r^y >;&-t ^ smt u-c«, «;ttfy 
r (7) y y^-7 ^ / 8»5 y y y t-fe© 

> Y^-J^f-^z. X V mm U a W^?- K*r»«-fr 

l#>6 0 £fc> y y^-7^;i^7/^ytfc5i 
-g^f*, att^y^ vb&y^*=>b<Dm<Di&<&&M 
ti^p^hy^yfauwu k*» 
nutria*. yy*-7^»dW^;y»t 

f^KSraHHirU^^o se>(^ y >-#-T S y ^ 
^x-efe-5»^ My7y(:J:otI^f^y^ 
r. fc K J: 9 a KtrMtt L# 60 

3~ K1--5DNAiEWi K&=- Ki"-6DNAia^J 

^BC, «KBB*63 K^*^oK^^5 X o\z? 

v^nfcy ^yxii^/^ K^^-&tf& 

^y>-^7- (IlSffiDNA) ^SALfct^^M^ 

Swtci^i^o w<o&&, Kyy^-it y ^ 
yx(i^/^ ^ >m<o^ Kvco-r<rr*tca k 

^oae^*r^«"i-6>*9^^ Kp oNE2*r«ffl-r" 

- hANP^r^- V-tZ&e+nA^Mb Lrii. a - 
hANP<0flMIM*T?*>* v -hANP* = - K"t-Sae^«r*&* 

KpS224-34rfflV>6r ir^T*#e o 
Id, HPCTSr^-K-f ^ae^Of^KJwJi^^^^ KpAHP 
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#T*#S 0 *&WXnPi7rv=e-*-te s p Pl1 

acZ' 210ahANP^6 (!B8H#S8) , Ipp^n * - 
ISpIN5T4 (&9BI#f!tl) ^P)^(:*At5C^^-C# 
£ 0 ^ix^cor^^^ KKo^Ttt#*«NHBS61-10nO 
0*. SlWIMB861-I32186riKi8S*U pPUacZ' 210a 

(N4830/pS20) «U ^I$F&^|g535^ (FERM BP-535) 
£ Lt> pIN5T4(0^-J}£f^/ c c^7 P 7^ $ KpINI-A2^S|aa 
**tfc*Jli« (JA221/pINI-A2) tt»X5F*#JB320» 

(FERM-BP320) tit, ^^iSSMi^lI^^ 

^Tf-^x-^-^-^^- (J^ITtrp a<!:B§ 

#5 e mfiw^-r-j: 5 jw (sushis) iac 

/o^^-«T«^I6^Mt5^7X; K P 
GH<*97 (Ser) rop" <D a hANPagfc^g^tCtrp a£r*?A 
-T^C^I^J:^ ( P GHa97S) . B W£ 6 

K<OflJi#) *S±LTl/^«Blia^5>»P>tt^iDRNA*a! 
(s?lto< ib*L<5cDNA£flH^Tt> Jcl\ 
tete*»0!U:*3^Tf4a -hANP£^- K*T SiB^^A 

S^T&yy * $ KpGHa2l0rop", M^7^^ KpGH 
a439rop-^ffi-T5^ % rftfctf):^ X S K^Wtttt 
»«BB6l-l0l lOOM«B#*^15*SttT*3 9 . 

^. x <>^ ^ — • !lr^*^ (Achromobacter lyticus) & 3fc 
(O7^^^-y0r7-f I (ASI<bP&i-) 

6 0 ^u^^^ost^^a^ttm (^i«ft) icfisos 



API *tfsffiSii\ iM^f «;ttf# 
^rtS- S3K*S:^rL/tahANP*:i»aiS*6widst fc # 

&m a *w <b»»i-6 r. 1 * < api^h l b w^*- k 

# £ B ft-<^ K5>*0»frds«i > rt^^Pj, tt* 

^-«6R^io -hANPiojB^seK-Cfco 

*l>t<0) Sr = -K-r*DNA*r$«-r-5^7^$ KpGHo 
210rop% pGHa439rop-, SU^placZ' 210 o hANPOf^M 

##«l.pCeol007Ofp3H (ffllB) 

A.pBR322-SalI^f^SJ 

pBR322 5 M g^Hindlll buffer (50mM NaCl, 50mM h V 
(pH8.0) , lOmM MgCk) 50^ 1 *"C16^=^ 

9 DNA^rSiiX L> ft(C25nH dNTPs (dATP , dGTP , dCTP , dTTP 
Sr^if) 2 m 1 Sr^-tfTA«!BJ« (33mM h V ^ft^pH7. 
9, 66mMg^K^y £A X lOmMRSE^r^^^A. O.SmHv? 

h— /U) lOQ/z 1 &X4^-~y h<OT4 DNAtK 
y J: 9EcoRI«#5MH«:T»5R»fc Lfe c * 

<D'&. ^^y-/utt»lCJ:«JDNAS:lHJJRL, Sail y v^; 



(7) 
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( 5 ' -CGGICGACCC- 3 ' , 
3 ' -CCCAGCICGG- 5 ' 

0.5m g^flOxfc^y— >3 >Rl&m (20mMhyx- 

&&pH7.4, lOmM MgCl2 lOmMi/T^X U^f I /K lmM 

ATP) 20/2 1 hOT4 DNAy^f-if ttt>\Z. 

(Ap r .Tcr) * d— V^^TCo ZfLb<D? 
l\ EcoRIlM h^Sall^-l' h(C^^ofcpBR322-SalI^ 
B.pGHa201(7)^ 

5/x g<7)pBR322-SalI£SalIifcgfijiF£ (150mM NaCl 6mM h 
y *-&j|pH7.9, 6idM MgClz) 50m 1 +"C\ 8 ;y h 
OSallT-^frifHbL*:^ 24^-:x h^BamHIT-^m 

DNAI£rJt (SBllHO®) [HmZL^o paN 



E2 (&7yX* hl*¥fr$B25S-G3395\zm7f:£tlX\,^o 
^ff)(:^7^^ K{dJ:oT^^^ttfc^®WA80 
2/paNE2»f4, SBM102<!:ift£. 
WW5fi@ficSK#*EERM P-6031 <h LTWKSjh/C^ 
6) 5 m gS:SalI«W«100M 1 ^"C, 24*-=. y hOBam 
HI, &£m4*-~y hOEcoRI-e^^tLfe^, 

ScKj&t^— #>:#i/Macyo^e— ^— trr^i^-r^iS -g 
aiioo7, avT^tr^yvwffite^ft^tpDHAW^ 

(SB 11 HO©) 0HXLfc o S^t-XhANPjtfi^ 

(t0 3' *«J^ohANP«itaae-7-*to) £^tfpS22 
4-3 (WHB860-2625921CBB^) 5 n &SalI«««n00 
m 1 «t>-C243.=iy hOPvuII. &m0*-=y hOSallT- 
^±MHfc:Lfc«, N5fc**r>C< ohAMPJBff*fc*tf«* 
*ft«Jirto tt^S^DNAW^ (SB 11 HO®) 
Ml. IsIiRUfco WiSoCD^ODNAWr^Xt^LysaSfco 
hANPON*ffllS«0-^«:=i- KTSfcfi'^Srfr^Ro 



EcoR I I Lys I - orhAMP (N*«)PvuH 
5 ' AATTCAAGAGCCTGCGGAGATCCAG 3 ' 
3 ' GTTCTCGGACGCCTCTAGGTC 5 ' 



i/ig^u S(rai0^feT*7^y—>3 vug, 

W3U0— <ni&^W8k^t^T^\f is}) Is&XfT h7t 

pGHa201^r^/t o 
C.pGHal007OffcH 

5/i gO P GHa20l£SalI*g?il?£50M 1 ^T*24^^^ hO 

y vjsstre-r h ^i^-r ^ y >mte.<ni? 

ft Q SWoTKWfU @W<b-r5pGHal007^^ 
fc 0 ^<DpGHal007fi x 0 - gal (1007flcDT S J m^b 
teZ>m&) <DC **SKLys4r:fr LT a hANP#ig*g S ftfc 
(0gallOO7 ohANPtff-^) h— *>fn 

(plac) £ET«8aSiV5:^*5 KTfc 

So 

^Lzfy** K^^A^^/t^SW3110/ P GHal007 
flSBM284£ift££n. «KH3FS*gS8728-^ (FERM P-872 
8) OSft#^-0 fc j^*R»£«I«ft«W5E 
Brfc#ftS*U JSXW**SB1748* (FERM BP-1748) <t 

#%0»2.pGHa65O. pGH a 439&tfpGH a 210Of^« (SB12 
H) - jSgalOffi/Hfc 

5 m gOpCHa 1007^TA®(B^50/i 1 ^-^8^-^ hOE 
coRISt/24^-^^/ KOSacI-C*^fH<t:Ufc«, M^W) 
Wfc-#*S^DNA»fr*#«U IhI^L^c fclcflfrifc 



fSoTflWfU B»^i-5pGHo6504r»fe, 
P GH/a439, XtfpGH a 210Otf*»4, TA»Slr«*HindIII 
ttffittl::* 24^-~;y hOSacI**h,«x24:*=.y h<DUl 
uI&X*24=--*y hOAatll^tft^ |p]«(Cff*o^ 0 

P GHa650. P GHa439, S.t/pGH a 210*4. /3 - ga 
l^eON^4S^^650<@, 439®, 210<i(^T ^ y mfrb 

5 ^ y ko c **tcGiu-Pheo 2 r ^ y ®& fc L ys 
&m&fr^T*hkti?&mi£$frizm&m& (^^^ g ai6 

50ahANP, j3gal439ahANP. ^TJ p ^gal210ahANPi:^ 
£) Sra- Ki"SDNAWf>t^*^Tt^^7^5 

#%^3.pGfia210rop-Of^ia (SB13H) 

A) P BR322 A Ballot 

5/ig CDpBR322£BalIigafi£ (lOmM h V ^Je®fpH7.6. 1 
2mM MgClz) 50 ix 1 10^=2/ hOBallT^iC^ 

NAftSalI»«f*50M 1 ^8»LT243-=y hOPvuIIT 

**tHftufc«, m^*l^J^lw-s^:$v^DNA©T>r (Bai 

ISOTvuII^b{wJ:9DNA^rM-Op]^»4, ¥»*flatft 

e->y ViHttO^ o-^«r#, PvuII-BalI6221SSDNA^f 
/tO^Lfc7°7^^ KpBR322ABalISr49fc 0 

B) pGHa210rop-OffrB£ 

5 m gO P BR322ABalI^SalIISiSj?«50M 1 +T\ 24^.- 
hODraI5.t/24^.= s/ hOEcoRV"C^±}Bfc«, flUK 



(8) 
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iRLfco g^ P GHo210*:SalHaaf«50M 1 

#aic*#l>j5gal210ohANP»«'«e*3'- K"f 6»€ 
^fc^trDNAKJfrfc^HL EJiRUfeo C;ft,P>*>DNA»r#£ 
ffira*<D«fc 5i:?-ry-5/ g yLfca, *»«W3iio^ 

m«ot««fL, a-^W3110/pGH 
a210rop-£r*#/i o ^^^S KpCH a 210rop- f2:/7 * 

s Y<nms&wm mm) -tzmm (ropiPftfavs) 

pGHo439^otNTtra«JrLTrop«fB*^>DUfc^7 

* S KpGHa439rop-*fEHU ^CO^*:- KiUot 

* WE* S Jh,fc*»BW31 10/pGH a 439rop- *3 «fc tfpGH a 2 
I Oron- in X o TMWE* S ift,fc*J»BW31 1 0/pGH a 2 1 Oro 
p- Koi^T** ^iB-^S e-T**>*> 8 gal439 a hANP £ fi 
gal210ahANP, O^KttSrSDS PAGECl J; o -CBk*fc 0 * 
<^>j|**, P GHa210(Cio^r, ropWiB 

*a*3ft«*ftt^»*, iPTG**Da*dsa*jr 

SMMfl4.pPk.lacZ' 210ahANP<Dfl£« 

pGHa210Olac^a^e— * — £ A :7;r — 5*S*G)P 
L/p^^-CIRL/c/y^^ KpPilacZ' 210ahAN 

A) pGHa210-EcoRI<&fls*i (JB14B) 
Morinaga,Y. h (Biotechnology 2: 636. 1984) (Djjfe\Z.m 
CX. P GHa210_LOlacZ / MG^AmcEcoRL^ h 
^ffAlfcT'^; K P GHa210-EcoRI£f1^L*:o BP 
*>. *i\ 5^ g<fcpGHtt210&TA«««50ji 1 24 
h*!>HpaIlCj:9*£ilMfcLfcfL WWkftttfc- 
S^^^ahANPfltitae^t/x h7t>f^y VjSttjg 
ffi* (Tc r ) *r*tfDHA»tf (fgl40*?XD) [el 
IR-*"*. lOOmMhy (pH8.0) 50 ji 1* 



y V&£l&<o &<-5m g<0pGHa21O*SalI«W«5O/i 
80^= y h*>SalI-C*±fflfl:LfcflL m^^ift 

jfeLfcDNAW^ (fgl40*O©) *»NL EiRLfc. - 
<OWDNA»r>r(D&t/©t. EcoRIt^ h£*TU *»oKT 

-#g*DNA (Sl4H*0®) : 

5 ' pGGATAACAATTTCACACAGGAAGAATTCATGACCATGATTACGG 
3' 

fc«r»*U gst-r-fiftDNAiaCttS-fr-C-^a^DNA 
ilfcfc #o<9#£PU T--y>^ £i*r 

sfcDMA#yy 9— < (KlenowErK*) > *5<fcUT4 DNAy# 
-if t ATP&AD^TKC&iir* r <!: l£<fc 0 5fe£fc»t*z: 

*E*U t 1 h^lM** y >Wtt«r«-*-^o — V'ftWfc. 
#&f;i&oT#*rLlacZ' ae^cOiBffi^EcoRIfflflrj&S 
JfASfrfcBWtf)^** KpGHa210-EcoRISr»fc o 
B) pPLlacZ' 210ahANP<7)ft^ (IB 150) 
ffijfciD'??** KpGHa210-EcoRI5/x g *HindIIia«« 

so m i *t?o.2«y h^EcoRi-eas^^ku^a, 

«c»«jl-y=r-^DNAWr^*»K. EliRLfc, £ <b 
tC, d^DNA^SallSSl^lOOA 1^ 80^=y h<7)Sa 

gal210ahANP«xtae^Sr^tfDNA»r>H' (!&15[3*0 
®) lallRLfco &lw5 /z g<DpS224-3 (WidS) 

&HindIIlSiiJi&50/i 1 ^T*16^--^ K^EcoRIXt5243. 
KOAvaI-e*^«iftLfc«, nr-^PL^o* 

-#**^DNAW^ (IBl5ia + ^©) Sr^K. [elUXU 
fc 0 r^TONARfrvH-QStWDt, #*<o*i8frSalItt* 

aHttat/Avaitt*ttffi*^ru. *voaT^DMA*»BW 

**i-*fl*#*DMA*>|- (^-^*-^-trpa) (ISl 
50^^®) : 



(Sail) 

5 9 TCGACAGCCCGCCTAATGASCCGCTTTTTTTTCTGC 
3 ' GTCGGGCGGATTACTCGCCGAAAAAAAAGACGAACC 

(Aval) 

##W5.^ -galWWSrlS/hUfc^^^^ KpGHaBalO 
at^T, pGHa439rop-5rffi^TSt^^fi*(0^ - gal^ 

#*^if*t< ^^-efctttfflgaiohANPBt'&aa^** 

(A) pGHoBalOf^jK (»16H) 
10/z g^pGHa439ropMiHindIII|g»f^lOO/i 1 10 



3 

5 



0^-~y h^Aatll-C^tC^bL^m. 3i^y-^tt» 
ICJ: t)DNA^rllI^LAc 0 &\Z % DANSrBal3iaaf% (12mM 
CaCh, 12mM MgCl2, 0.2M NaCl, 20mM Tris/HCK lmMED 
TA ( P H8.0) ) 100m 1 HS»UT10^.-s/ hOBal31-C 

55>. io». 20#&k&*30m i *>m&<oy 

=cj—fr-2 u a^/u^i: i^r^ftT-^;3S-r^ wi:C<J: 
9Bai3i<OKlC*ffJtS-frfc. Wc^y-vu/i (T 

U SP>(w^^/-/Ptt»(Cj:!9DNA*lsliRLfco 
T«->«rODNA>SrTAjg»^30M Hw^Lfc^*>> 15^ 
y hOEcoRIT'^lC^U, ^^^^10m 1 £2%7 
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<D2Qn 1 ICTAJKSM70/I 1 &U<25mM dNTP 2/i K lOOmM 
v^sf-XU-f h-^S/i 1 N 4 3--5/ h(7?T4 DPase&flD 

J: y-v-a ^Xtf*fi§KW31I0*^<^a<E 

**rfTft t *54#c<DW3 1 1 0/pGH a Bal * n — > & #81 t tz 0 
Z(D\*)y*7** KpGHaBal43*#38W<*>:/9* X KOfE 

#^6.^7^^: KpIN5T4tf>ftsj« (*17B) 

(1) 7"?*^ KpIH4GIF540>fHH 
^7^^ KpIN4GIF54«\ fBl7Hl^ bfc «fc b IC, ®^ 
7^5: KpINIA2S:»JR»*XbaI tPstI-eJB<kLX»e>iX 

sy #zr*T4>$t& : r-<o7u*--*— wtL (H^ipp 

-C^-T) Sr£t*DNA~0tfi\ ©Xbal*5 «tt/EcoRI03tt»*ig 
(cohesive end) Srto^y =f*^ h\ ®^^^ 

^ KpGIF54*EcoRI tPstirMft It »5>iL6hIFN- y it 
fiT-Sr'&tfDNAKM'^ 3ooWf^p5«T^ J: 

A.pINI-A2tf)XbaI-PstI DNAWtf<DlJM4 

P INI-A2 DNA 3/i g* 1 XTA@*£ (33mM h D ^mmmffi 

P H7.6. eemmmxv \0mmwt-r 

&&m.5vMi?ttXl"< h/U) \50 m 1 ^T-Xbal&OTs 
tI«-^15*ffi**D^37 < C60^WraS$^ DNASr«»rU 
fc 0 i.0%*5c^«»»»«rfTofcS, #j980b. 

S D 



p.fcffi£-f5ffi«<0^S:ffl9fflU igW^-^KA 
*i«ft*»+*wil;:j:»>XbaI-PstI DNABr^iSffl L 

-80t:30^BB»«L, lO.OOOrpm 10#Pfl3S'k*fTl\ DN 

ttSMfelciO/i 1 <03Ra*S:aD^ DNABWt&StfLfc. 

B. pGIF54<7)EcoRI-PstI DNA»r>t^l«*t 

KpCIF54rt, 4*HBa57-86180*Wtt#^IE*$ 
fl/Tl^^* S KpGIF4i#KMJcra— (079* S K 

fit^** Klcj:0*mE»*ttfc*«IBWA80 
2/pGIF4 fiSBMC105fc**£*U X3Ktt*IKtt^ttX« 
ft««FSWf«c«X8F**J|S282» (FEMM BP-282) tit 

P GIF54 DNA 3/i g Sr 1 xTAg?830/z 1 *-CEcoRiat*Pst 

I sm&ZJw 7L 3rC6oa\EJE £ ^tdna'StSMK l rc G }«ro :7 

r. £lw<J: 9^J:9#*J3.4 Kb tf)EC0RI-PstI DNAK^trff 

— /Wfc»«rffl\ — /uflMRftiriO/* 1 

*0^DNAWf^-«r«»Lfc o 

C. Xbaiat/EcoRI*S*5fe««rto^-y 



3fe£fthIFN- y *«ga* ^S*. P INIA2OXbaI^0^r 

(SD) E««:fc*>* EcoHtt**iB*fco*y U- 
^ K 



CTAGAGGTAG 



JCCATCTTAA 



Xba 1 cohesive end E 

-&fi8«feO»j»tt4*HBB57-86180^BB 



Bttife-C-MI 

±f£^-y Kl00pmol£30/i 1 *<D*-t—i? 

RJS»« (50mM h y *&gB&ffiir£, pH8.0, lOmM MgC 

k*-*-- * (SBttttH) 3rc-c6o»nu-e 
5' -OHfcy ^iwbufc. 

D.pIN4GIF54tf>3&# 

pIN4GIF547'7*5 K^5fij*tt. ±KO*D< MH-Lfc 3 
awDNAW^SrfiJlTOJ: 5«-UT7>f y-— >a 
fc«rj:9ffofco pINIA2<£0CbaI-Pst:I DNA^r>t 5 v 1 
(^^/-/u«:j(SSrlO/i 1 OJ!Sa*^*«Lfct^) . 
P GIF540EcoRI-PstI DNA^r^ 5 n 1 J -/^tt»4 

io/i i ^aie7kJc«»ufcto) Rt/, y^iwkLfc* 

y =f3?^ l/tf K0 3/i 1 (lOpmol). iriom«S^7^ 
>3^Kfc« (20mM h y pH7.6, 10m 

H MgCh) 2/i U 4mM ATP 2 /x 1 SOT4 DNA x ) Jf — \f 



coS I cohesive end 

(^-y^^^{tK) 1 /i 1 (5W4) 

(2) *J»BWA802-OJBK(B» 
*»*WA802SrL-broth 2.0ml"C37t:— ^r<DiS 
«*0.3nl«r30mlOL-brothlCiO*. 37*C-e 2 l*W*Ba«f 
m&ft^fiio ^CO^3000rpm 10»IIUt*f*rtfV\ »?>n 
tzmm^OmU CaCl2 lOmlSriDA, * 
(C3000rpm lO^Mjl^Srfirofc. »fellfc««il .0ml 
^50mM CaCl2««Sr*D^.. fc*60ftrJmm Lfto wOCa 

^JCffi (^^y-^3^^^c^f2 3a<7)DNA^^ 
tri 10/i 1 *AD^ X 7jc*60^F B TO©^, 2ml^L-broth^r 
37t:60»B8«aiftffofc o i#S^40/il/mlor 
yf'>y >*<&tfNutrient*35#ifi (BBLtt) l-^U- 

f^y^u 37t:-«»**tTt^r^tr->y v»ttS:^ 

PtOltt^e>0«S (cleared lysate^) {Z^^y 
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KDNA«r#BtSL »ALfcXbaI-EcoRI««/§!i2<&DNA 
S£gB^J^^^r-^^-^U/<— h& (Methods. Enzymo 
1.. 65: 499-560. 1980) KJ:0 8fcj£U ^#JO g Jtt<7)DNA 
*SEWftl»oii«:»BLfc, KSrpIN4 
GIF54^^>* Lx *O^«te»;*J!§B*WA802/pIN4CIF54 

P IN4GIF54^^n^- ^-J^iZ2^JSSffi^JSr»17El^ 
Lfc 0 ZOpIN4GIF54-ef*'>^-f>—y/^— y (SD) 
SBMlipINlA2i:m— -CfcfK X, SDEM^fchlFN- 7 <D 

mmmte^ kvatg* -e<o5§8i{i9b. P . -e*> 9 pinia2<d*t 

ft, SDEn^&MRRItta K^«©B«*>*ai««fc 
f?;L6&, hlFK-y 6i\ ttOtfifOB 

(3) pIN5GIF54^^^ K^aSric (SSl7jg#fiB) 

A. XbaIftt5EcoRItt**«S* tot y ^ * K 

AGGAGGT<7}SDE^J£rt>*>> 5' ^Ja^XbalXt^EcoRItt* 
5 7 CTAGGAGGTAG 3 ' 

3 ' CTCCATCTTAA 5 ' ttfltrE LfcBflifc (#EgBg57-86180 . 
#80 T?^J«Stt^. ±EtD ^^^tf KlOOpmol 
*50ax 1 o^^— tfKjC»« (HffitfS I -Ctcisat) * 

-e 2 hm£<dt4# y?^ i/tf k*-*-— tf (^®ig^±M) 

^^OX.M^^P<37 C C60^T*5 / -OHfcy^HtffcL 

B. pIN4GIF54(DXbaI-EcoRI DNA»tf<0W» 
P IN4GIF54 2.5m g £ 1 xTA^30m 1 T'Xbal&tfEcoRI 
&*smmnz-. 37X:GQ&MK(tmts DNA4r«WrL 

4.3Kbtf)XbaI-EcoRI DNAEt^. (SDEWSr***1^»^2r 

i£<o£p< /^Mfe. J — /I'ttJRSrfTlV ^ 

C. pIN5GIF54<Oj£/& 

pIN5GIF54^^^X^ KO&jfttt, _LfE<£> 2 flODNAHfrfi" 

fc 0 P IN4GIF540XbaI-EcoRI DNAErtf 5 m 1 {=-9 J — 
/uttJKrlOji 1 ©M*|:»*Lfct©) , &tfy>Ifc 
lblfcty^^UtfK05 M l (lOpmol) KlOfgiS 
S(07^y-^a >Sffc*& (MS) 3m 1> lOOmM DT 
T. 4mM ATP. ^StKIOm 1 &LFT4 DNA y # — tf (-<- y 

v^f- • -r^/^Atm) im i (5tfi) sra-ffi6t: 

(4) *»BWA802^O»«<E» 

(jUfi«II-A) <£>*P< X L-broth^*«Lfc*»«W 
A802£>S#£CaCl 2 &3g U ^Sf*:*g*SigO. 2ml <b H$K 



tfOTiMtRfi, 40Mg/mlOT^fc:^>y Nutrient* 
33*Jfi-C (BBLtt) fTt\ rvfv-y ^HttSr^-TJgfl 

& (Hlfi«III-A#Ra) lct*l>^7^^ KSr^SL, *fA 
LfcXbaI-EcoRI««jai2<ODNAJ!aSE^J*:»«f Lfc G pIN 
5GIF54lCf2 x HSIw^Lfci 5 t-, pIN4GIF54 (0 3) 
lc*>ofcXbaIfflWr«tfl:dstH3feLT^SIii'-e*>'5 0 *Z 
X\ ftMLtz&T'?*^ K«rXbaIfc»a«, 0.7%#3v! 
y/u«ft»th«:fTt\ XbaIt?«»Six*t^7^$ KDN 
ACo^TffALfcty =/^^ !/tf KWrtfiftfl^DNAE 

5 \Z7sk-tX 0 \Z. g fft<DDNAi£SgE?iJ£ t o r t 

#/c Q :(7)/7X$ K*rpIN5GIF54fcA* U -tixKJ: 

o T^M^cft S ttfcWA802»^WA802/pIN5GIF54 ^ L 

(5) pIN5T4^fm (JB18H) 
pIN5GIF54 5m g ^r20unit^AatII, 20unit<DSalI ^r^t^ 
X&±\Ztm'&^ T4 DNAtf? y ^ 7 — £&tF4dNTP (dATP, 
dGTP.dCTP f TTP*frtf) > Srffit^TAatll (3 7 
r6tt*5W(B) Sail (5' 

oT*i:^#3WI«r«f3l«li:Ufc CAatIIO«*tt 

tt«*«i»5o?< hy (trimmg) s 

alI<^^litt*5RiH*S|fei-7>r^-f V (fillin) * 

n^e-^- (ippP) ^t/GIFiaeT-^^t?^J750bp{Ct§^ 
i-6DNA»>i-S:«raS^)*ft^J:»)»fe. -# P BR322 5 
M g4:20unitOEcoRIS:ffll^T^JC5W*a, *i:/ttt 
»*««rWa^^ft-efillinL5P»5fe»t Lfco ^t-20 
unit(DAhaIIIS:fflV^T^^»*PUfea*^«*t*»-C 

^sil, DNAa«jB*av^ h 7^ ^ y ^Bttae-r- 

Sr*tf«3. 3Kdt^ffi a-T 5DNAW>t«rfflrx6^*ft^ J: 9 » 
fc 0 WDNA»>t*a'&U7-f y-^a^SrtT^W^* 
&(wJ:t)pIN5T4$:#/to 

Uttftll . DTTStuIC J: -6 j3 gal210 a hANPAPl7K^"^ V 
^ f> O a hANPlEl HX* O if 

A. API*D7k^»lC J: 5 /3 gal210 a hANP^?>0 a hANPOlU 
»R 

aT^H2f£«(cio^-C, 0 -tfy* h->^— tf**^21 
0©^T^ /IKia^feftSsKy^^Kfc a -hANP<b 
<OBt*«eK*:0gal21OahANPi:BS»-r*. 
W3110/pGHa210rop- 3 ) Srx h 7lM * y 

*tf*Jfi (0.5%^yiry^. 2.4%»«:^^^> 1.2% 
hy^h^, lOOmMy ^g^lR^y ^7ix (pH7.5) ) "Cx 
37<Cl4li$MiSftLfco S^ftSftlOmM Tris/HCl 

( P H9.3) tC«jBU «fftttea-c*»4:«*ai 
OOOOg. l^coS'L^J: 9«:ra*»fco tt»iira«w« 

yA4i«Ncn (SDS-PAGE) *rff*l\ ■M k SS«)£U 
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I:**«*x»Ka;*tt«) \z£Z>tin*ftM'&. -SBSD 
S-^y7^y/U7; K^/um«*Bi (PAGE) Srf?* 
l\ *#^+»twfT*fe^Tl^wfc*«B«, YMC-A- 
3020DS^7A*«t^iS!ffiiB;5S«ft:^ h^7 7-f- 
(HPLC) lcJ:9/JWrU ahANPoaSraiJ^Lfeo HPLCO 
*£^e>JLS<b*v6 ahANPOSf*, SDS-PAGEOHSA'HS 

fc«Sgal210*cttA/6^*-C«WSft, Mretfcio 

210fl<&T$y'R»£a>e>/*S#y^:/^K (/3gal21 
0) ic£>6 3iO^T^ >»X0n^i"*W&»i: ahANPCl 

ohANP^(SSn*^r t^fgS^ r^t^> 

B.DTTiSTcKJ:* ahANPOAPI*»1^V>^/u^e><OlH3iRip 

S-S^<7?g|^-^^-<^fca6lC x 0gal21OahANPOAP 
I*»«^^V^*inT-CSt5ca. HPLCTa hANP**« 
£Lfc 0 *0>#SAahANPO*Ji* DTTt?il5c"r-5ffl{^tb 
-<T^4^{C1#*DL M8KSS1*) > JIJSMlOA-TSD 

s-PAGE<z>*s*a> & ^hb zntzmt i5 tf-a u fc e ^jl±o 

JS*J: APl7K^Oj3gal210ahANP^^c^ahANPO 
IfiliR*^ffi$#4, 0gal21O£ ahANPttHKl S - S&frjP 

H»«2. P gal2\Q<D is XT 4 ^&&<D±!) >-mm^<D&; 
ft 

API*#«<& /3 gal210 a hANPrt* 6 CO a hANPO[sl!K*0>{6 

$(-/3gal210<i: ahANP<OBJ]GQ S - StS^B84- 

C £ ^rS^(C7p:-r/c^(C x £fcj3gal210£. ahANPCO 



gal210<O ->*^f vaXSri-^Tir y >££Slcg& L 
Ado fr-ISyt h\s?—e<D2\m<n7 ^BS 

I^SB*.6ftrir^S#y^^ KS:0gal21O (Ser) i» 
lx Itlt'a -HAPNfc<D»&fiiaK4r0gal21O (Ser) 
ahANP^i-So 

br77X* KpGHo210 (Ser) rop-<OfEK 
/5gal210JC«N*«^e>76#i. 122#@, 154#1{C^ 

(Cys) ^yy»i (Ser) lw£:bo*:Bfe-&® GK£ a 
— KL-C*59 5.olacZ' it£T-£r t>o:/9 * S KpGH a 2 
10 (Ser) rop-fctfnKLfco - OCys->Ser0^ft(Cf* 
l\ ^ixmBglll .BamHI .AvaII»JPfi»*«»SWfl:*± 

3/x g£)pGHa210rop-£, HltMjHS liOmM Tris-HC'i (p 
H8.0) % 7mMMgCl2, lOOmM NaCl] 50 n 1 *T'20^-:y h 
C0PvuI£l2a-=$/ KOEcoRIKJ:0^±JSrtsLfcSL « 

i***^ h7t>f^ y ^wttae^sr* 

tr3 /i g^pCHft210rop-ODNA&H«W«50/i 1 ^T*20 
a.= 5/ h6OAvaI^20^n^ hOBamHIT-^r^bUfcfc 
««*»ttl£-#:*:#^lacZ' 210-ahANP3fife^£ 
#tfDNA»r^ (SlOT^)©) &««!aiRLfc, C<7}p]D 
NA0ft>t®£©£, #4rBalII.BainHI.AvaIIfflK«Btt«:* 

U ^f^f y^=«- Kt5^ Ky^t y - Kt 

m* y >Mk*fritit*&&-*mM m 1 1 



Bgi n 



® 5 ' pCTTGCTGGAGTCAGATCTTCCTGAG 



® 



BaoH I 

5 ' pGAATCCGACGGGATCCTACTCGCTCAC 



3 ' 



3 ' 



Ava B 

® 5 ' pCATCTGTGGTCCA 

ti&^U QS^-C-S^DNAi^tt^^-C-^ODNA 
tLtz'fk. ®o<*)#imLX7 (MS) £iir 

sirDNA^yy 9— * I (KlenovlSrtf) % i3j:UT4 DNA y 

Kteftu ^ h7*>r^y 

fco tfti:ttot*ffU, Bglll.BamHI&tfAvallftfltaS 
«r^i^A$^g^C0^9^^ KpGHa2l0 (Ser) rop 



ACGGGCG 3 ' 

B.APl7K^lwct^>^gal2l0 (Ser) a hANP^ib <0 a hANPO 

^j£(DW3ll0/pGHa2l0 (Ser) rop- «c4r-r h ^ y 

^**tf*» (0.5%^yiry V, 2.4%^S^^r^. I . 

2%hy^h>> loomiiy vKtKis^ y ( p h7.5) ) 

-C. 37 < Cl4»W«*U3to ^IC, S^BaiOmll Tris/ 

HcigwtfE ( P H9.3) icasau m^&tu ! mx~m#*:i&ft 

^loooog, Sft<n&fc\z£9tJt:&t$:&fz 9 tfMnmms 
{bLfei^v^/^-^lco^-CliSDS-PAGESrtt^l\ K 
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&m&<D$imm&m^tz 0 &Qm?i&m'&. -^sds-p 

Lft'&. HPLC£JS^T$*f U a hkHP<DmZmi£Ltz 0 
HPLC^^^e>^S6ne ahANP(7>&te, SDS-PAGE<7>*£ 

±05jfg*tt, APItK^?^ <D a hANP<7)[E]lK^Offi 3? # 0 gal 

£ 0 £<blC/3gal210 (Ser) f*DH»7C&t/*<0«<0BMfc 
^tftf^Srift-S £ £ * < a hANP£#j^ J: < IhHR-C* 5 a hA 
NP fc OB^I fi-CfcSCi^ fc>*»o fee 
g 1 g 





ahANPg 


— DIT 


+DTT 


0gal21OahANP 


6.7«w 
(0.25) 


27.3™ 
(1.00) 


/Sgal210(Ser)ahANP 


24.2«s 
(0.97) 


25.7mt 
(1.00) 



0gal21O (Ser) ahANPfi, j3 gal210 a hANP<t |p3«Mc(D 

Itfc^tt^M^DX, /Jgal210 (Ser) trtti'* 
^^a*d**< ohAMPi:OS-Sl***feC*^fc 
i3gal21(McW:'<API*D*^l)pa<0 ahANP^DTTiBTcX 

o 0 L^U ohANP*XjB««c**iolBI«fc«3»-*-* 

-5. ®)3gal210 (Ser) a hANP<E>API;k»<D 
a*3ftJ*Tltt^aj>, **OAPI*r**fcU £*:APl7k 
flWWWJK * 19 , ohAHPO«»*sfTftfctt*«riBtt*s 
&>Z>t^5ffl&J&&ho1t 0 *£"C* &(:i/3gal210 (Se 
r) a hANPSrfr ItOa hANP»5&^*5»+ 6*Bf 4: t 

^ffl*RS:*b^fi< LfcW3110/pGHaBal43(rJ: 9 
i££ $ *b -5 0 gal97 a hANP<£> N <b 76# BcDi/XT 
<4>ygt&*±}) >-£SStC@&Lfc:/?gal97 (Ser) ahANP 

a -hAPN£OSte^^K*j9tgal97ah 

0gal97 (Ser) t»U a - hAPN£ (OR^fgfl 

£0gal97 (Ser) a hANPi 
H^3.pCHa97SOf^®i 
A:pGHa97 (Ser) rop'OfES* 

0 gal97 a hANPO N*«M* <b 76# @ COT ^ / 8T$> S > 
^5r>f ^Sr-ty ^C^x.fe/3gal97 (Ser) ahANP^ifte 



^o/7^; KpGH a 97 (Ser) rop- ^rf^Si LAc 0 
10m g^pGHaBal43 (###|5) £H*gfij?&70M 1 *P "C 
50j-^^ h<£>PstI&tf50J--y h<^DdeIt?^ffi{kLt 
& x r^n-xy/Pm«»«l^ff<^\ 283*62***^ 
fc*ahANPfifi^**tfDNAW;t ($2 0^^®) *9t 
ML EUKLfco m g^pGHa210 (Ser) rop" (H 

mmi) zsov l^Hawsss*, 20^=3, h^Pvuis 
r/20^^ 5/ hoPsti-e^^kam«»»»Jw-#*# 

i^h^l^-f ^y>Wttatfi-T-«r*trDNAWr^ («2B 
*<B©) 4r#«L @JfcLfc 0 £<bfcl0/* g<7)pGHa210 
(Ser) rop-*H*g»l^70M 1 +^50^-^ h<£>PvuI& 
(/50a=y h©DdeI-C*±}IMbflL T#o— -X^BSC 
Mc«p«rfTftl\ 10HUBW»6*«lacT 
Sr^tfDNAW^- (JB2|2I*<a@) £#8tx ®iRLfc. £ 
ne>O®®®05DNAWr>i-S:9^y— v^a 

«T*Sm3'iio*«iitiiB»L, y h ^th-f ^ y ^Htt 

Sltfca- K"#-51acZ' IfifiWolW^^U' 
P GHa97 (Ser) rop- «r»fc. 

Z(D79^^ K*^^r-T5^MSEscherichiacoli SBM2 
88fi, «XW**IB1253» (FERM BP-1253) £ LT, X 
SBtt«R»**X»a«WF5Mflcy^^^ hftW2i*# 

B.pGHa97SOf^Si 

W3110/pGHa97 (Ser) rop" V 7 i^>T ^ y 

m (o.5%^yiry 2.4%^e^^^, 1.2% hy^ 

h^, lOOrnMy >-®?7K^^y ^ApH7.5) -C37 < Cl4l*M«fr 
^Ufc^, i3gal97 (Ser) ohANPOS^tt 0gal97 ah 
AMPlClt^T^ft D < x SDS-PAGE-eh>-f*^C*tJj?-r 

(««trp a^PS-f) 4rlfALfc^7^5 KpGH a 97 
S4rf^SaL^ 0 

10m gOpGHa97 (Ser) rop- «rH|SHffSl00 M 1 ^T*50 
=L~y hcOBglIiat/503-^y h©RsaI-C*±J«ftLfc 
^> ®^Sc«]|w < i;«9 154JSS^ (bp) i3gal97 
(Ser) (OC*«iat^ahANP^)N*»«:3- K-TSSae 
T-«r*MMAW>t (IB 3 0®) &#8t> IhIKXL^o 
3/ig P GHa97 (Ser) rop" £ S [150mM NaCl, 
7mMMgCl2. lOmM Tris-HCl (pH8.0) ) 50m 1*^20^-^ 
y KOBgUIJktf403.=iy hOSalI-e**MftLfc«* 
««HcttW^-»*ft^««HI»*S:*tfDNA»r>t (SB 
300©) *»Bt, EliRL^ ^ff)i:, 3m8<£>pBR322 
SrSiffiW®K5QM I ^T10^^^ hcDEcoRI&^O^.^ 
* h©SalI-C*£HMfcLfc«. ««*tbWl^ /hS^* 
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Umfr®. ®®t. ^^■Ptt<7>*ia«CRsaI¥yi*«^Ec ^DNAWr^ (trp a) (SS 3 S^O®) 

(Rsal)f 

5 1 ACTGAGTCGACAGCCCGCCTAATGAGCGGGCTTTTT 
3 ' TGACTCAGCTGTCGGGCGGATTACTCGCCCGAAAAA 

l(EcoRI) 
TTTCTCG 3 ' 

AAAGAGCTTAA 5 ' 

C.jSgal97 (Ser) ahANPOj^fc, 

W3110/pGHa97 (Ser) rop" &t/W3110/pGH a 97S&X h y 
1r>f * V v£^trt#i& (0.5%^yirll^ 2.4%^^ 
1.2%hy^ f h>', lOOmMy >-S&7K*^7 y ^^pH7. 
5) -C37 < Cl4B*ffl#*«. SDS-PAGE£rfT#l/\ 0gal97 

(Ser) ohANP^)feSttS:H:ttLfc 0 ahANP 
Sfc^HSelCtrP a*tfAt6Ctl:J:9 0gal97 (Se 
r) ohANPOS^**U<liiD-r'5rt^-e#fe (ffi4 
0) 0 W3110/pGHa97S^^^r^±b^^gal97 (Ser) 
ahANPOSl*. W3110/pGHa210 (Ser) rop-^ffi^Tj^ 
£Ufc/3gal210 (Ser) ahANPOg; £ U < , ahAN 

fc 0 0gal97 (Ser) ahANPt>, 0 gal210 ahANP^ 

0gal21O (Ser) ahANPirEHJK IftS^^S'iL^, 
*»M**©SSK^>ft^«t»Iii5>tw»tTUfe (SB 5 
HI) o j3gal97ahANP^APl7K^^f->-^^DTTT*jl 
TL-re £ # /3 gal210 a hANP<75»& t a hANPO)** 5 

ii^P-r50{Ctt:-<, j3gal97 (Ser) a hANP<7)APl7W*« 
(Di^^^/Mi, 0gal21O (Ser) a hANPO^ £ 1*3 WTT 
SStc^J:9 ahANP<OSf*fc£!9ii;tfc;&>ofc (12 
^) o £<bKl. J3gal97 (Ser) ahANPl*. 0gal21O (Se 

r) ahAMhtt^xsmmm&^n&Mm&ftoiom Uh 

ANP»W»5l21flP) *S<API*W<0«Sttfi* #3100^ 
(ahANP«|f»200«) H5a>o*: 0 

is 2 m 



3Hfc«4./3gal97 (Ser) o hANP<OAPI*»S!iBfittcOJDK 

/3gal97 (Ser) a hANP + £> 0 gal97 (Ser) <!: a hANP £ 1* 
Gin - Phe-Lys -C^U-CiS B „ API*»tC J: 9 Lys<DC* 
«WI^^Kjaf**s«&iX*o -#/3gal210 (Ser) 
ahANPO^fSGlu - Phe-LysT^^ Lt t^<5 0 0gal97 
(Ser) ahANP#0gal21O (Ser) ahANPKjfc^ API* 

6Glu->Gln(£>^blw{#l, \ a $W;*7 /UtK * is/V&tt j} /U 

#**/t s Ktrxh>oT^-f i-x<Dmm*te<*v> y 

$UT, £gal97 (Ser) t a hANP £ <0*§<&8W4*Glu-Ph 
e-Lys(^fe^fc^gal97 (Ser) ahANPOifite^&tjOpGH 
a97SE£fmU »WLfco 
A.pGHa97SEOfEK 

3/i g^pGHa97S (HJS«3) &Httffi*£50/j 1 *T*20 
^-^^/ h<^BamHI<i:20^^^ h OAval TuttlUfc U 
mSC*»«(-l#^:#V>ahANPaig^^tfDNA 
(38 6 0*0®) *5MPL EUKLfc. WI«^3m g 
OpGHa97S^Hjg®?S50M 1 *-C20a. = y h<OBglII& 

tc-s^^-r h^-9->r^ y >aHttae-T-sr*tfDNA» 
* (SB e 0*0©) EiRLfc. ztomumft 

-g7*-#«DNA (Sg6l3*0(D) r 





ahANPfi 


— DTT 


+DTT 


/3gal97ahANP 


7.8s» 
(0.31) 


25.0a» 

(1.00) 


/3gal97(Ser) ahANP 


24.8b? 

(0.80) 


30.9ns 
(1.00) 



EcoRll 

5' pTTACGATGCGGAATTCAABAG 3' 



s fcDNAtf? U p< 7 — I (KlenowlSrtf) » *3J:OT4DNAy 
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mmk£J&f&£ltit 0 i<OSJtffl[4rffl^T*:»»W3n0S: 

tc 0 «ifcHfi£oT#WU #ffclwEcoRI«)WrSS«ft*sffA 
$^C, i-/jrto*>3gala97 (Ser) £ a hANP<7>il*£glH4 
COT ^/K^GlnPhe Lysri^Glu Phe LystC^fro 0g 
ala97 (Ser) a hANP^ae-7-*«f0^7 * ^ Kflgala 
97SE^r»^o 

B.j3gal97a (Ser) hANP£ 0 gal97 (Ser) EahANPOAP 

W3110/pCHa97S&t/W3110/pGHa97SE*^ h^lM* y 
^Sr&Wfcift <0.5%>/yi?y >\ 2.4%#*^**, 1. 

2%hy^h^, loomiiy >wt^m^i> ( P H7.5) ) 

"C\ 37 < Cl4B#IW#*Lfc. &<bftfif&10inM Tris/ 

HCliSffifft ( P H9.3) KfflMBU SWjftAQ.a-CBftSrBtW 

mioooog, i£<Dm*bic£*)t£&t&'&tio tfc»ttra«8s 

ft Lfc*^ i^/H^ 4 ofC^t ^ttl^ttO .1.5. 25ng/5 m 
g ahANPttAPIfcftl*.. 30 < C45^«LSI^> SDS-P 
AGE^ff^ofeo -^tD)^^ /3gal97 (Ser) £ ahANP<7} 
^^ffi^Gln-Phe-LysT^Glu-Phe-Lys^tAPlTK^^ 
»*tt*:b&*a>ofc (SB 7 13) . 

^±(Ofe^:J: 19 /3gal97 (Ser) a hANP£>APl7Kft?ri s 0 gal 
210 (Ser) ahANPeD-ttt^it^TSJSi^WTfcSOtt, A 
^W*ttWO^i*<oyt«6-X?tt*l^iet*T-*fc. /3gal9 
7 (Ser) ahANPg*<D«i£K£D y &>»X&miZj: 

SMMW.pPtlacZ' 97 (Ser) ahANP<Dft£| 

pGH a 97S<Dlac:/n * y r — ^*3fetf>Pt 

LfcpPLlacZ' 97 (Ser) a hANP£rfE!S! L 

ft 0 

10m gOpPUacZ' 210ahANP (#;%#*4) £l00*x 1^ 
HJHSfiS^-eSOiL^y h^EcoRI&tfSO^-^ hc^PvuI 

-e^±?s<b«. s%r* y ;ur ^ Ky/u««*»SrfT* 

^143**»^e>*5fl^7^ F^^-lfON5BB*3 
-K-fSlacZ' ate-T-Sr^tfDNAWrtf (Sg8(g*<D®) 
4r#«L fi gtDpPUacZ' 210ahANP 

£50 m 1 (DH&ffim*<D2Q^-=.y h <DEcoRI £ 20^~ y 

h-eAvai-e*^ic»<kufc« % ««a»Wic-#*#v> 

Pl T'o * -&t/T >- y ^»*aeT-S:#MNA 

ABWt(DRtf®* &Xf\C 3/i g OpGH a 97S&Hig»i?£50 
m 1 *"eiOJ-=y hOPvuli: 10^.-5/ hOAva IT*^ 
r^bL^^^DNA^T>H-(3)^7^y—>3>Ufc^, £<D 
SJC«"C*»BW3110/Ci <Ci857»e^Xtf#^'f ^ 
VflHttafiT-Sr^tp^^^^ KSr«*i-*W3110») & 

H;6£0tf6.pINlacZ' 97 (Ser) ahANPcDf^ 



rfy^X KpPLlacZ' 97 (Ser) a hANPOPL 7 a * — # - 
-«8llfc7'7^>; KpINlacZ' 97 (Ser) ahANP*^ 

9&Lft c 

10m gOpPLlacZ' 97 (Ser) ahANP*H«««100M 1 
^■C50^--5/ KOBamHI-C^M{t:a, 5^--^ h<OEco 

V\ 809Jfi£^e>*-6j3gal97 (Ser) - ahANPflliiS 

^c^^tfEcoRI-BamHI DNABrtf (fg 9 E] * <7}®) # 
fit, fit&Lfc. te3/i g^7^; KpIN5T4 (4#MH3 
S61-132186St/#%^6) &HSkffifc50n 1 *T*20^-- 

y h<DEcoRI&tf20^-~;y h*>BamHI-e*£}HflStL 
»»«jtC-#^:#^lpp^n^-^-^tfDNA»fK- (SB 

GEl^O®) Lfc. £ix&V>2oe&DNABr# 

©, ©*:9-f ^— yiftt, *BBW31t0fc»RK 

^otWttLlW^ 
HfflW7.ahANPOfi|j» 

Hjfi^3-Cf^»U^W3110/pGHa97S»^7 t h^^-f^y 
^Sr<£tfi*i« (0.4%#*^.^r^. 0.4%KH 2 P04, 0.4%K 
2HPO4, 0.3%Na 2 HP04, 0.02%NH4CK 0.12%(NH4) 2 S 
04. O.t%M g2 S04 - 7H 2 0, 1.5%^y=i-^. pH7.0 x 2 

%^ytyy4@js« -wcisBtrdk 3oi^a (** 

ft201) ^f-77-^^-tl^T**Lfc. * 
Iwi^^^^r^JE^^E-^^^lr*— (Manton Gaulin Labora 
tory Homogenizer 15M-8TA) $r>^l\ 8000psiT^^L 

»t^WcJ:5aa»liI»Sr»te 0 it^iU^^lOmM 
Tris-HCl ( P H9.3) T^i^L/t^. 8MR**S«t?^J«{b 
L N $ b(-27mM Tris-HCl (pH9.3) £*D;t, 5H^lRSfS 

^ L^o w^*. 40AUOAP1 (ftfttm^mm^tt 
^- (0*;y^ry >f y kcwsc) -c^iau Sctc 

Zeta prep QAE (0*^^7y 5f^K) *±K£rJ!H> 

^a<7)te^-C^>5i3gal97 (Ser) ttQAElC©^ Lfi^^^ 
*«DIil^ilF»S:aD^TpH5.0t UfcO*>, lOmM 
( P H5.0) 5M«*-C¥»<kUfcCMh3 
/W650MSr^t^^7^A^ d^? (w^^tt 
ohANPtt. 225mMSU ? 400mMcONaClX-|9:PgWI-SaiL 
/h 0 ahANPIB»tcfttt4:an^ % SPW-C-ODS (^^^tt) 
#9-fc«r»^fcMTLC (UJtt^t*) -«ftit«. Cis - HPLC 

ahANP^q p p*^ 0 
^ I c n btlfra hANPS A n . YMC-A- 3020DS^ 7^^: 
m^1tm&m&m»*BT hjr?74~ (Watersf±K) 

r ^ j ( 0 scWPBf«835-50) d x r ^ y 

R»W^«f*»e>^fc ahANP^p p aOT ^ / fit&/£tt ahA 
^tffl^D^^^v—^aivih-Model 470A (Applied Bi 



(15) 



p<&¥6-8 7 7 8 8 



osystemftffii) iC «fc 9 % htltzU^T ^ / KSB^Jli. 
q hANP(7)^tl(C^{C-g L7t Q 

£6(e C(DahANPSp a pHx ®SD^y hKioitSfi]^ 

T yir-f let S*«B«ffiH4fcH Lt^C^L/b 
ahANPSn°B (^y^KWK) fc<MTC*>ofc 0 

oHMg (ahANP^ig{iffi^) #»s>*u nmnmm 

£k JOfiMS^MUfcpPLlacZ' 97 (Ser) ahANPT^ 
1Cte&LfcW3llO/Ci/pPLlacZ' 97 (Ser) ahANP*5j:tf 
ISffifllerfinKUfcpIlllacZ' 97 (Ser) ahANPT-^JC*E 
* .UfcW3.no/pINlacZ' 97 (Ser) a hANPSrffl^T t jaSffc 
Se^«J30%lcSfc*Pgal97 (Ser) ahANP£. ftSg 

H*£#i8 . pG97SHPCT<DffiK 
A.pG97S18<7)ff« 

BcoR I 



5//g^7^; KpGHa97SE&100/i 1 <D S&ffim<PV 
\2^=.sy h<OEcoRI£80^-~:y b<OSalIX~ft±ffiik Lfc 

*f§3Lfc 0 Sl:5n^7^; KpGH a 97SE 
£l00*z 1 <nsm'ffim<PX'SO*-~y KDSall-C5E±m<t 

Lfcar^fa-^^ufl;«Sc|btrj: o 2S@lc^^f 

AW^OSr^K, fttKLfc. M g^T^*^ KpUC 

18 &Mi&£*)ffiA) Z\00n \<OSl&$m<PX~\2=L~ 
y KtOEcoRI^80^^^ hOSall-C^^JIMfc LfctS, 7 

/-/u&ttJ£*rBfc^fc® 0 jfcKttKLfcDNAWJt®, ® 
t pUCl 8&EcoRI <ir Sail -CiHft L fc t <a®£®^ Lt7^ 
>3VUfc^, ro«*S-e*»SW3110«cSr»KG 
& =r h^^-T^y ^»ttO^D-^S:#fco 
otiWfU P Gfla97SE^ahANPiS"-e^-^=i- K"T 6 Eco 

w-saii DNAW>i"^«T^-rpuci80JKy y ^-astt 

<7>EcoRI-SalI DNA»Ji\ 

BamH I 



5 ' GAATTCGAGCTCGGTACCCGGGGATCCTCTAGA 
3 ' CTTAAGCTCGAGCCATGGGCCCCTAGGAGATCT 
Sal I 



-GTCGAC 3 ' 
-CAGCTG 5 ' 

fwS&$jftfc:/7*S KpG97S18Sr»fc. 
B.pG97SHPCT^^SJ 

5 n ztDZf?** KpG97S18£50/i 1 <DH&ftm*T*\2 
h<DEco*It\2^~v hBamHIT^£ffl{bUfcSL 
T% d y/um«C*»^ £ t) # fcDNAWUt® * 
#8i> »»Ufc Q &lw5/x gO^^; KpGH97Sl8£50 

y ^»tt3te^^o*-^-««Sr#tfDNA 
Wr^©«rr^B-^yyu««C*«itJ:ij^lB % fit© L 

EcoR I 



fc 0 #Ci-10/x gO^^^^ KpAHPCT38£Mig«M*T-12 
=*-—V h^BamHI i:24^.-^ h OKpnl-C^tPHfc Ufc 

hr^<0N*«M*& 7#gcOTyr^)^32#0OPro^(/ 
^ixJCj*<GlyLysLysArg*3- K"T-5> 81bpj&>fcfcSKp 
nl-BamHI DNAWtf©*^!*, *&&Lfc 0 CODNAWrJt 
®, ©RXf©b. 4><r^*«lcEcoRItt*»ffifcKpnI« 
«Btt«:WU a^£lT^DHAraBW*r*T*-*5' 5fc 
48£ y >-BMbSttfc^DNA»r^©, 



5 ' pAATTCCTCGAGTGTGGTAACCTGAGCACCTGT 
3 ' GGAGCTCACACCATTGGACTCGTGGACA 
Kpd I 



- AIGCTGGGTAC 3 ' 
-TACGACCp 5 ' 



»fc. S&l:^otSftfL, @«^7X^; KpG97SHPC 
T£*#fc (JR19BMMH) . 
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^7*5 KpAHPCT38tCO^TIi, 4$ BPS 58 -20395 
3KKttS*U pAHPCT38«r«ro*»» (E15/pAHPCT38) S 
BMCl38ttX*ttfl«»4»Ij)t9F5CBflc:JSxeF«*»65 
23^- (FERM P-6523) t LT*tt£iX. «l8f**»283 
» (FERM BP-283) t Lt^^ hftMC^S< BM* 

^riigt^pG97SHPCTir J; o TJgft«£» S tlfc*»BW3 1 10/p 

G97SHPcm&-7 L h7t^f^ y ^«r£to*» (0.5%^ y 

•fen— 2.4%»«^^, 1.2% h y^h^s lOOmM 

( P H7.5) ) -zzrc. \mmm&Ltc 0 

«F*«*»^U-C»fcB*10mM h y (pH7. 
8) KUKffitt* 7l/yf/l/^ajfil8»i (SLM-AMINCO 
f±®0 ^r^l>8000psi-e®^ lOOOOg. 10#<£>il>i>£:ff 
oTto ro±»iS^^tt»iiI^JwOl>rSDS-PACESr?To 
^<br^>^gal97SHPCm, 0gal97 (Ser) ahANP£f^f£ 

fctffej^ofco rott*lii5>*8M«***«^»»Ufc 

3^§<D67 0 Mh y *J&& (pH7.8) **D^, 2M«* 
7kSf££Lfc 0 riX^ISK(Dl/2000 (W/W) WV8^a 
TT—if (Boehringer Mannheimttct »P^A) 4r*D;t, 3 
7t\ lO^WaaaLfco t)YMC-A-0020DS^Oit 

LftbZZp gal97SHPCTJC#aE-r-6*«t?10flO^/U^ 

* >«<D 5 *> 0 gal97S £ HPCT<7) H<7> 9^9 X >Wt&* t 
WBrSfL^^ »»ttl£HPCTj&M8 9£S*U *;<7}le]ifc 
*««!70%-ea>ofc (1^2013) o tsb\^ z<nm&Z2)A 
^m^USOmU b y ( P H7.S) -?¥9WtLfc:Zeta- 
Prep QAE fu* h*fTV\ Sftil 19 W#fc#5l95%ttftOH 
PCT£l5fflOO%<omiR*-e»<5 fc 0 
COr^fi. 0gal97S;&SahANP<£>^/*<b1\ t h^/W> 

K^tlMgflc (HPCT) ^jS^fc^Of+iD^^KtLT 

*.fc/3gal2lO (Ser) £ ahANPOfifr&Se*)**:/^* 
S KpGHa2lO (Ser) rop-^«s»:/nir*<B«l8«:^ 
i" 0 B*Bti\ a hANPSr a— K-T SDNA«*«r^-r. 

J3gal97 (Cys) 0^f>fyM^y^ 
Sl05>;lfcj3gal97 (Ser) £ ahANP^K^SejBS^ 

* ^ KpGH a 97 (Ser) rop- Of^»^n-fe^<75«ft4r^ 

r. 

IB3B»pGHa97 (Ser) rop" <0 ahANPatfi^^iSS^ 
3' -*«R««t**Sf* h y / h 7 / Vt^P y«) 
7f^ax-^~^-^-^- (trp a) £*?AL/"c 



/3gal97 (Ser) ahANP(D«a^7 ^ 5 KpGHa97S<DfP» 
O 7" n i? ;* 8E BS * 7jk -f o 

S54BI1 ahANP«tfiT-<D3' &BMR«tta&*U'iEtt 
-^trp a#A«rj:Si»^e^ffi±«E^a*4:^-rs 
DS-PAGET$?5o 

SB 5 Eli, W31 10/pGH a 97S^#»»*«yMh^o^TO 
SDS-PAGE^^"r o H+, TJittBdS«B«:±ff, S lift 

SB 6 HI*. »-&«6W+Oj3gal97 (Ser) £ ahANPCO** 
^ffl*Glu-Phe-Lys^K8ILfcegal97 (Ser) ahANP^ 
^/7X; KpGHo97SEf^»^)>^o^^<^ai»Sr^i- 0 

R*g6«*O0gal97 (Ser) £ ahANPtf)® 
JSSSO&t J: 6 APIzK^^Sj^H^^-rSDS-PAGE-C 1 

nt^ae^A^r-^PL^n^—^-^ia 

T^SSS-SK*^:* 5 KpPLlacZ'* 97 (Ser) ahA'NPO 

m9 0lii»^Me^^:^oipp^ , D^~^-^gBTI- 
38»SiX<5^7*$ KpINlacZ' 97 (Ser) ohANPf^JJO 

•SSlOBtt* j3gal97 (Ser) a hANPj&*S>»jR Lfc a hANPtf) 
««KI«*^o^h^77^ (HPLC) OS**^ 
"t\ 

SBllBtt* 0galahANPIS<&g&3gSi:/7*S KOlOp 
GHal007^St^n-fe^<^SlK*^"**o BtBSSttahA 
NP«: = — K-r-5DNA««Sr^-r o 

SBl2Btt* V-Hvt bisf-H (J3 - gal) *S|B/Wk 
SJx^3»(OPgalahANPiH^a*S.^7^^ K*)fP 
p 1r 

SBl3Hf** pGH a 210rop- OfNKr/nir Sr^fo 
SB14BK* pGHa210EcoRIOfp®yair^^a»S4^ 
i"o 

SBlSBttU »^I&AU77-^PL/n^-^-^E 
Tfc»RS*t-&:^* 5 KplacZ' 210ahANP<Df^S^o 

SB16BK* flgal««Sr3»/M./t7 p 7^^ KpGHaBalO 

m\im*s Zfyx^ KpIN5GIF540f^«!^oir^oaiS 

SBl8Btt* ^ KpIN5T4OffiH^n-fe^(0«*B* 

!Rl9BlL KpG97SHPCT(Of^S7 p air^^ai& 

®20®li x 0 gal97SHPCTa> b RfSt U^HPCTOiS?tSHPLC<0 
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Aval 




Pvul 



Pvul 
EcoRI 




EcoRI 



r 5*pCTTGCTOGAGTCAGATCTTCCTGAG 3* 
BamHI 

S'pGAATCGGAGGGGATCCTACTCOCTCAC 3* 
Avail 

©Ls'pcatctgtSgTcC'aacgggcg 3' 



Aval 



Aval 




ONA > * 
T4 »«r— * 

Pvul 

8gl t! 
BamHI 
Avail 
EcoRI 



BamHI 



[»2H] 



[JBioi 



Pvul 
Ode! 




Psii 



Aval 



Ddel 
PsU 




Aval 




Pstl^ iDdel^ 



Aval 
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imam 




1 2 3 



f-. ^ 2 - pGH*97(Ser) rop" K i: WW 
u ->* 3 -pGH*97S J: ZftMOim® 
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M T S P. 




P - - 2t*M0ipO&3B£j&1f0 



ISB7H] 

pGH*97S pGHot97SE 



1 2 3 4 1 2 3 A 




f3gaP9X5erVhANP 
ngaP97(Ser) 



. API Bg-aHSE/fijn: 

1 0 ng API /jug ochANP 

2 5ng API /jug rfhANP 
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